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Figs. 1-4. Somatic chromosomes of Hosta. 1. 11. lancifolia from Senomoto, Kumamoto, 2n= 

60; 2. H. capitata from Mt. Hakuunzan, Korea, 2n=60; 3. H. capitata from Kara- 
matsu, Okayama, 2n=60; 4. H. capitata from Mt. Taradake, Saga, 2n=60. X1650 
(from Kaneko 1966, Kaneko & Maekawa 1968) 
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Fig. 5. Schematic representation of the steps of 
change in form of large chromosomes. P: 
chromosome of prototype. A: chromosome 
with subterminal constriction. B: chromo¬ 
some with terminal constriction. C: satellite 
chromosome. D: chromosome with median 
constriction, (from Kaneko and Maekawa 
1968) 
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Fig. 6. The diagram of the presumable process in the evolution of Hosta-chromosomes. 
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1) (Ancestral karyotype of proto-//o5to) 6 + 6 pairs 

XL (Establishment, in the latter group, of secondary constriction and its parallel 
occurrence of disruption in primary constriction, fig. 6-II & III) 6+12 pairs 

3) fft/filiM cl tL-5>m#tf : ©PJ cm® k MM- (The repetition of the same phenome¬ 
non among the latter group, fig. 6-IV) 6+24 pairs 

4) m%^H<D^n<D'^'}?t^(DU&<D^n£%AR^nM(DJ&\L (The estab¬ 
lishment of major 4 pairs and medium 2 pairs, through the reduction in different 
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degree, fig. 6-V) 4+2+24 pairs 
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Summary 

A new theory on the process in karyotype evolution is presented. It has the 
base common with the neo-reduction hypothesis proposed by the senior author and 
is verified on the morphological and phytogeographical facts discovered in the 
chromosomes of Hosta, mainly in II. capitata. 

Hosta has usually characteristic 4 pairs of large chromosomes of St type. H. 
capitata, small but distinct species, is distributed disjunctly in southern Corea (Mt. 
Hakuun-zan), western Honshu (Niimi-city, Prefect. Okayama) and Kyushu (Mt. 
Taradake), etc. These three clones have different patterns in the said 4 pairs, i.e. 
St St St St (fig. 2), St St St Smsc (fig. 3) and St Smsc Smsc Sm (fig. 4), respec¬ 
tively. These karyotypes are apparently homologous, though being seen quite 
different in their diagramatical presentation. 

If we estimate here the secondary development anew in the arm or arms of 
chromosome, then we must exchange the descriptive order of so called secondary 
constriction in the mere diagnosis, following the sequential order in evolutional 
time, as the primary constriction and vice versa. The two phases of the chromosome 
in these alternative presentation are shown in fig. 5, as the diagram C t and C 2 . 

Following these assumption, the evolutional sequence of chromosome may safely 
be fomulated as follows: (fig. 5) 

Prototype (perhaps median constricted one with long arms) (P in fig. 5)--*-St 
type (by the reduction in length for one or two arms) (A in fig. 5)->superficial 
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satellite chromosome (by the newly established secondary constriction) (G in fig. 5) 
-^smaller Sm type (reduced by the disappearance of satellite) (D in fig. 5)->repeti- 
tiori of the similar process. 

If we accept the above mentioned phenomena in the process of evolution, then 
we can imagine the karyological metamorphosis in Hosta as follows : 

The prototype of the genus Hosta in the chromosome might have two com¬ 
ponents in type (shown as hatched figures and solid ones in fig. 6-1, respectively). 
The former was upt to continue the normal reduction process, while the latter, was 
easily influenced by the secondary establishment of new constriction in their arms, 
followed by the disappearance of primary constriction (kinetocore), which induced 
the disjunction of chromosome into two and multiplied their number, at least in 
two times. 

Then we can fomulate the sequence of the change in number and pattern of 
the chromosome. 

1) 6+6 pairs 2) 6 + 12 pairs 3) 6+24 pairs. 

After then, slight modification, cheafly in reduction in the two pairs among 
the former group induced the make up of separation into major and medium 
groups, as 4) 4 + 2 + 24 = 30 pairs. 
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